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It is shown that the same essentially non-semiclassical mechanism, which generates in the nonsuper-
symmetric pure Yang-Mills theory the binary condensate of gauge field strengths, is responsible for
the spontaneous breaking of the two supersymmetries in N=2 super Yang-Mills systems. A detailed
discussion is presented in ref. 1
1 Introduction
Following the work of Seiberg and Witten 2
the semiclassical modifications due to mul-
tiinstanton configurations within N=2 theo-
ries were shown not to induce any sponta-
neous breaking of supersymmetry 3, 4. Gen-
eral Ward identities for N=1 Yabg-Mills sys-
tems with matter fields were derived in ref.
5 under the assumption of exactly unbroken
susy.
The above situation is widely interpreted as
indication, not to say proof, that nonpertur-
bative effects - as represented by instantons -
do not break supersymmetries. However the
above configurations are semiclassical, non-
perturbative, while binary condensate for-
mation is nonsemiclassical, nonperturbative.
The latter can in conjunction with sponta-
neous symmetry breaking also generate spon-
taneous symmetry restoration as is the case
for CP in nonsupersymmetric QCD a
We propose to discuss the extension of the
effective potential, representing Greens func-
tions of composite local operators to the the-
ories under study.
2 Short discussion
A universal feature of susy in connection with
spontaneous effects is revealed through the
aFor a detailed discussion we refer to the appendix
in ref. 1.
’once local’ form of N=2 susy algebra
{
j iµα (x) , Qk β˙
}
= δ ik ϑ µ αβ˙ ( x )
ϑ µ αβ˙ = ϑ µ ν σ
ν
αβ˙
(1)
In eq. 1 j iµα , i = 1, 2 , ϑ µ ν denote su-
percurrents and energy momentum tensor re-
spectively. Now if we consider the sponta-
neous parameters to imply a nonvanishing ex-
pectation value for the energy momentum (-
density) operator - at this stage just a logical
possibility - we obtain
〈 Ω | ϑ µν | Ω 〉 = ε g µν →
〈 Ω |
{
j iµα (x) , Qk β˙
}
| Ω 〉 =
= ε δ ik σ µαβ˙ ; ε > 0
(2)
From eq. 2 the universal spontaneous break-
down of both (N=2) supersymmetries fol-
lows. In addition the spectral function of the
two supercurrents exhibits the equally uni-
versal contribution from two massless gold-
stinos of the form
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〈 Ω |
{
j iµα (x) , j
∗k
νβ˙
(y)
}
| Ω 〉 =
δ ik ( 2pi ) −3
∫
d4 q
exp ( − i q z ) ε ( q 0 ) Γ µν̺ ( q ) σ
̺
αβ˙
Γ µν̺ = δ ( q
2 ) γ µν̺ + · · ·
γ µν̺ = ε ( gµ̺ q ν + gν̺ q µ − gµν q ̺ )
z = x − y
(3)
The Christoffel-symbol like structure of the
quantity γ µν̺ in eq. 3 is not accidental.
The spontaneous energy density ε in eqs. 2
and 3 has to be positive, as implied by susy
and thus opposite to the same quantity in
QCD.
For further details we are forced here to refer
to ref. 1. This in order to focus on the essen-
tial features and to remain within the space
requirements.
Conclusions
A universal connection between the ground
state expected value of the energy momen-
tum tensor and spontaneous breaking of su-
persymmetries in N=2 super Yang-Mills the-
ories is demonstrated. Contrary to QCD the
vacuum energy density ε is necessarily posi-
tive (nonnegative) as implied by susy. As a
consequence the coupling of both goldstino
modes to the supercurrents is completely de-
termined by the vacuum energy density.
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